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functional mitochondria in yeast.Mitochondria gained recognition as important cellular organelles in
the mid 1900Ts when their function as the centers of respiration was
ﬁrst realized from a convergence of electron microscopic and
biochemical evidence. In the following decades a great deal of attention
was directed to deciphering the mechanism by which the energy
released during the oxidation of NADH and succinate is conserved in
the formof ATP. In a striking departure from the thenprevailing dogma,
Peter Mitchell formulated the chemiosmotic hypothesis, which
proposed that the linear transfer of electrons through the respiratory
chain complexes is coupled to a vectorial transfer of protons across the
inner membrane, thereby generating an electrochemical potential
capable of supporting ATP synthesis. Although slow to be accepted by
the establishment of the day, the chemiosmotic mechanism has
become one of the cornerstones of modern biology. The conundrum
remained of how the ATP synthase uses the proton gradient to form
ATP. This important problemwas solved by Paul Boyer who proposed a
conformational model for a direct phosphorylation of ADP, dispensing
with theneed to invoke the involvementof chemical intermediates that
had not been detected despite concerted efforts on the part of many
labs. It is unprecedented that evolution devised two entirely different
solutions for a process as fundamental as conservation of energy.
During this period, sufﬁcient evidence had been gathered about the
genetic system ofmitochondria to point to their prokaryotic origin. The
earlier suggestion that chloroplasts and mitochondria were modern
day descendents of bacteria was elaborated upon by Lynn Margulis in
hermore inclusive endosymbiotic hypothesis that laid the basis for our
current thinking about the evolution of the eukaryotic cell. It is no
wonder that inmany respects, the electron transport and ATP synthase
complexes of the respiratory pathways of mitochondria and bacteria
are highly conserved. The detailed structures of three of the respiratory
chain complexes (II, III and IV) are now known. The structures of the
hydrophilic part of complex I froma thermophilic bacterium and the F1
sector of the ATP synthase have also been solved. In recent decades, a
resurgence of mitochondrial research has focused on the biogenesis of
the organelle, deﬁning the players andmechanisms for protein sorting
to the various subcompartments, and the pathways by which the
respiratory complexes are assembled. It has become evident that the
mitochondrion is a highly dynamic organelle that undergoes constant
fusion and ﬁssion events as well as ultrastructural changes in the
arrangement of its internal cristae. The dynamic nature of mitochon-
dria is likely to bemodulated by amyriad of regulatory circuits that are
now being deﬁned. Another important area of current mitochondrial
research, with important medical implications, has focused on how
dysfunctionalmitochondrial dynamics andbiogenesis contribute to the
numerous inherited and acquired diseases of patients with cardiomyo-
pathy, hepatopathy, and neurological disorders. This special issue of
BBA-Molecular Cell Research celebrates some of the recent advances in
these and other areas, with topical reviews of diverse aspects of0167-4889/$ – see front matter © 2008 Published by Elsevier B.V.
doi:10.1016/j.bbamcr.2008.11.002mitochondrial structure and biogenesis aswell as our understanding of
the genetic basis of mitochondrial diseases. The surging interest in this
ever-fertile ﬁeld makes comprehensive coverage impractical, so this
issue is only a sampling of the exciting new discoveries made in recent
years. We thank the authors, referees and the staff of Elsevier for their
contributions to this issue, which commemorates Ron Butow, one of
the pioneers of the mitochondrial ﬁeld.
